Differential expression of cyclooxygenase-1 and cyclooxygenase-2 in the cornea during wound healing.
Cyclooxygenases (COXs) are the key enzymes in the production of prostaglandins (PGs) and exist in two isoforms. Isoform 1 (COX-1) is constitutively expressed in most tissues, whereas cyclooxygenase-2 (COX-2) is rapidly induced by a variety of different stimuli. In this study, we have quantitatively analyzed mRNA expression of COX-1 and COX-2 and protein distribution during corneal reparative processes after wound. Total RNA was isolated from cornea samples of New Zealand rabbits that had been subjected to corneal wound by mechanical brush scraping. Quantification of RT-PCR results was made by using a DNA mimic approach. The localization and expression of the enzymes was studied by immunocytochemistry and Western blotting. In normal corneas COX-1 is expressed throughout the cornea in the whole tissue, while COX-2 is strongly expressed in stromal keratocytes. Following injury, COX-2 levels drastically increase and, at least in the epithelium, COX-2 becomes the predominant isoform of cyclooxygenases at an early stage of healing. Moreover, in the epithelium COX-2 is expressed predominantly by those cells close to the wound. These cells become migratory and move toward the injured area. In contrast, COX-1 levels remain unaffected in all corneal tissues. The system returns to the pre-injury state in about 24h. Thus, the expression of COX-2 in the corneal epithelium during wound repair is tightly regulated both temporally and spatially.